WHAT IS CLAIMED IS: 

1 . A stacked die assembly, comprising: 
at least two semiconductor dies disposed on a substrate in a stacked arrangement; tt 

substrate comprising a first surface having terminal pads located thereon, and a second sorface; 

a first die disposed on the first surface of the substrate, and comprising a firsji^urface 
having a plurality of bond pads located thereon, a second surface, and a first bojmng element 
connecting the bond pads to the terminal pads on the substrate; and 

a second die comprising a first surface, a second surface, and a p^dmeter; the first surface 
having a plurality of bond pads located thereon; the second surface cojifiprising a recessed edge 
portion along the perimeter of the die; the second die disposed on the first surface of the first die 
with the bond pads on the first die positioned within the recesseid edge portion; the recessed edge 
portion having a height sufficient for clearance of the first bonding element extending from the 
bond pads of the first die. 

2. A stacked die assembly, comprising: 
at least two semiconductor dies disposedyJh a substrate in a stacked arrangement; the 

substrate comprising a first surface having teraiinal pads located thereon, and a second surface; 

a first die disposed on the first surface of the substrate; the first die comprising an active 
surface having a plurality of bond pads k^ted thereon, an opposing inactive surface, and a first 



bonding element connecting the bond^pads of the first die to the terminal pads on the substrate; 
and 

a second die comprising a(fi active surface, an opposing inactive surface, and a perimeter; 
the active surface having a plurality of bond pads located thereon; the inactive surface having a 
recessed edge portion alongmie perimeter of the die; the second die disposed on the active 
surface of the first die v^^the recessed edge portion providing an opening over the bond pads of 
the first die, the opening sufficient for passage of the first bonding element therethrough. 



3. A stacke^die assembly, comprising: 

at least^wo semiconductor dies disposed on a substrate in a stacked arrangement; the 
substrate comprising a surface having terminal pads located thereon; 
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a first die disposed on said surface of the substrate; the first die comprising a first surface 
having a plurality of bond pads located thereon, a second surface, and a first bonding element/^ 
connecting the bond pads of the first die to the terminal pads on the substrate; and yr 

a second die comprising a first surface, an opposing second surface, and a permleter; the 
first surface having a plurality of bond pads located thereon; the second surface ha^ng a 
thickness removed along the perimeter of the die to provide a recessed edge portion; the second 
die disposed on the first surface of the first die with the bond pads of the fmt die located within 
the recessed edge portion; the recessed edge portion having a sufficientmeight for clearance of 
the first bonding element extending from the bond pads on the first die. 




4. A stacked die assembly, comprising: 

at least two semiconductor dies disposed on a subs.tfate in a stacked arrangement; the 
substrate comprising a surface having a plurality of terminal pads located thereon; 



a first die disposed on said surface of the substrate; the first die comprising a first side 



having a plurality of bond pads located thereon^n opposing second side, and a first bonding 
element connecting the bond pads of the first die to the terminal pads on the substrate; and 

a second die comprising a first sid^^an opposing second side, and a perimeter; the first 
side having a plurality of bond pads located thereon; the second side comprising a recessed edge 



portion along the perimeter of the die/the second die disposed on the first side of the first die 
with the bond pads of the first die l^ated within the recessed edge portion of the second die, the 
recessed edge portion having a uiighX sufficient for passage of the first bonding element from the 
bond pads of the first die therethrough. 



5. The die assemblv^f Claim 4, further comprising: a second bonding element connecting 
the bond pads of the second die to the terminal pads on the substrate. 

y 

6. The die assembly of Claim 4, further comprising: at least one of an adhesive element 
disposed between the first die and the substrate, and an adhesive element disposed between the 
second die ana the first die. 
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7. The die assembly of Claim 6, wherein the adhesive element comprises a die attacj 
adhesive, 

8. The die assembly of Claim 6, wherein the adhesive element comprises^tape adhesive. 

9. The die assembly of Claim 4, wherein the second die has at le^one of a length and a 
width greater than the first die. 

10. 'The die assembly of Claim 4, wherein the bonding dement comprises a TAB tape. 

1 1 . The die assembly of Claim 4, wherein the bonding element comprises a wire bond. 



12. The die assembly of Claim 4, wherein the substrate comprises a material selected from 
the group consisting of bismaleimide triazinyresin, epoxy resins, ceramics, and polyimide resins. 

13. The die assembly of Claim 4, ^erein the substrate comprises a metal leadframe. 

14. The die assembly of Claira"^, being at least partially encapsulated. 

15. A stacked die assembly, comprising: 

at least two semiccf^uctor dies disposed on a substrate in a stacked arrangement; the 
substrate comprising a^rst surface having a plurality of terminal pads located thereon, and a 
second surface; 

a first die disposed on the first surface of the substrate, and comprising a first surface and 
a second surfaoe having a recess formed therein; and 

a sepond die at least partially disposed within the recess of the first die. 
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1 6. A stacked die assembly, comprising: 

at least two semiconductor dies disposed on a substrate in a stacked arrangement; 
substrate comprising a first surface having a plurality of terminal pads located thereoij/and a 
second surface; 

a first die disposed on the first surface of the substrate through a flip chip attachment, and 
comprising a first surface and a second surface comprising a recess; and 

a second die at least partially disposed within the recess of the ^^t die. 

\ly.^^K Stacked die assembly, comprising: 

at least two semiconductor dies disposed on a substrate^in a stacked arrangement; the 
substrate comprising a first surface having a plurality of temiinal pads located thereon, and a 
second surface; 

a first die disposed on the first surface of the,substrate through a flip chip attachment, and 
comprising a first surface and a second surface cqmprising a recess; and 

a second die at least partially disposed^within the recess of the first die; the second die 
comprising a first side having a plurality o^bond pads located thereon; and an opposing second 
side disposed on the first die. 




18. The die assembly of Claim^r?, further comprising: a bonding element connecting the 
bond pads of the second die to the terminal pads on the substrate. 



19. The die assembly of/Claim 18, wherein the bonding element comprises one of a wire 
bond and a TAB tape. 




20. The die assembly of Claim 17, further comprising: an adhesive element disposed within 



the recess between^the second die and the first die. 



.,/ 



21 . The die assembly of Claim 1 7, wherein the adhesive element comprises one of a die 
attach adhesive, and a tape adhesive. 
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22. The die assembly of Claim 1 7, being at least partially encapsulated. 
A stacked die assembly, comprising: 

a plurality of semiconductor dies disposed on a substrate in a stacked/&rrangement; the 
substrate comprising a first surface having terminal pads located thereon, and a second surface; 

a first die disposed on the first surface of the substrate, and composing a first surface and 
a second surface having a recess formed therein; and / 

a second die at least partially disposed in the recess of the first die; and 
a third die disposed on the second die. 




A stacked die assembly, comprising: 
a plurality of semiconductor dies disposed on a substrate in a stacked arrangement; the 




^ substrate comprising a first surface having terminal pads located thereon, and a second surface; 
g| a first die disposed on the first surface of the^^ubstrate, and comprising a first surface and 

Xv a second surface having a recess formed therein; and 

m 

surface having a plurality of bond pads located thereon, an opposing second surface disposed on 



a second die at least partially disposed in the recess of the first die, and comprising a first 



^. the first die, and a bonding element connecting the bond pads of the second die to the terminal 

fll pads on the substrate; and / 
git / 

a third die comprising a first surface, an opposing second surface, and a perimeter; the 

yi first surface having a plurahty of bond pads located thereon; and the second surface comprising a 

ftii / 

recessed edge portion along the perimeter; the second surface of the third die disposed on the 
first surface of the second die j/hereby the recessed edge portion provides sufficient clearance 
for the first bonding elementextending from the bond pads of the second die. 

/ 

A stacked die assembly, comprising: 

a plurality of serniconductor dies disposed on a substrate in a stacked arrangement; the 
substrate comprising Jl first surface having terminal pads located thereon, and a second surface; 

a first die comprising a first surface disposed on the first surface of the substrate in a flip 
chip attachment, ai^ a second surface having a recess, the recess having a surface; and 
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a second die at least partially disposed in the recess of thirst die, and comprising a first 
surface having a plurality of bond pads located thereon, an M^posing second surface disposed on 
the surface of the recess, and a first bonding element connecting the bond pads of the second die 
to the terminal pads on the substrate; and ^ 

a third die comprising a first surface, an opposing second surface, and a perimeter; the 



first surface having a plurality of bond pads located thereon; and the second surface comprising a 
recessed edge portion along the perimeter; thpsecond surface disposed on the first surface of the 
second die whereby the recessed edge portion provides sufficient clearance for the first bonding 
element extending from the bond pads o f/he second die. 



26. The die assembly of Claim wherein the recess in the first die is substantially square or 
rectangular shaped. 

27. The die assembly of Claim 25, wherein the recess in the first die is substantially oval or 
circular shaped. 



28. The die assembly o^Claim 25, fiirther comprising: a second bonding element connecting 
the bond pads of the third die to the terminal pads on the substrate. 



29. The die assembly/of Claim 25, fiarther comprising: at least one of an adhesive element 
disposed between the first die and the second die, and an adhesive element disposed between the 
second die and the third/die. 



30. The die assembly of Claim 25, wherein the third die has at least one of a length and a 
width greater than the second die. 



3 1 . The die assembly, of Claim 25, being at least partially encapsulated. 
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32. A stacked die assembly, comprising: 

at least two semiconductor dies disposed on a substrate in a stacked arrangement; the 
substrate comprising a first surface having terminal pads located thereon, and a second si 

a first die disposed on the first surface of the substrate; the first die comprising a 
surface having a plurality of bond pads located thereon, and an opposing second surfac/having a 
recess formed therein; the first die attached to the substrate by an adhesive element disposed 
within the recess; and a first bonding element connecting the bond pads of the fi^^ die to the 
terminal pads on the substrate; and 

a second die disposed on the first surface of the first die. , 





33. A stacked die assembly, comprising: 

at least two semiconductor dies disposed on a substrate in^a stacked arrangement; the 
substrate comprising a first surface having terminal pads located thereon, and a second surface; 

a first die disposed on the first surface of the substrate; the first die comprising a first 



surface having a plurality of bond pads located thereon,^nd an opposing second surface having a 
recess formed therein; the first die attached to the substrate by an adhesive element disposed 



within the recess; and a first bonding element connecting the bond pads of the first die to the 
terminal pads on the substrate; and / 

a second die comprising a first surfaceman opposing second surface, and a perimeter; the 
first surface having a plurality of bond pads located thereon; the second surface comprising a 

recessed edge along the perimeter; and the^econd die disposed on the first surface of the first die 

/ 

whereby the recessed edge provides sufficient clearance for the first bonding element extending 
from the first die. 




34. The die assembly of Claim 33, wherein the adhesive element disposed within the recess 
comprises one of a die attach^dhesive, and a tape adhesive. 

35. The die assembly of Claim 33, further comprising: a second adhesive element disposed 

/ 

between the first die and/the second die. 
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36. The die assembly of Claim 33, further comprising: a second bonding element connecting 
the bond pads of the second die to the terminal pads on the substrate. 

37. The die assembly of Claim 33, wherein the second die has at least one of a lengt^^d a 
width greater than the first die. 

38. The die assembly of Claim 33, being at least partially encapsulated. 

39. A stacked die assembly, comprising: 
at least two semiconductor dies disposed on a substrate in a st^6ked arrangement; the 

substrate comprising a first surface having terminal pads located thereon, and a second surface; 

a first die comprising a first surface disposed on the first/surface of the substrate, and an 
opposing second surface; and 

a second die comprising a first surface having a plurality of bond pads located thereon, 
and a second surface having a recess formed therein; the first die at least partially disposed in the 
recess of the second die. 

40. A stacked die assembly, comprising: 
at least two semiconductor dies disposed on a substrate in a stacked arrangement; the 

substrate comprising a first surface having terminal pads located thereon, and a second surface; 

a first die comprising a first surface disposed on the first surface of the substrate in a flip 

/ 

chip attachment, and an opposing second surface; and 

/ 

a second die comprising a first surface having a plurality of bond pads located thereon, 
and a second surface having a recess formed therein, the first die at least partially disposed in the 
recess of the second die. 

41 . The die assembly o^'Claim 40, wherein the recess is substantially square or rectangular 
shaped. 

42. The die assembly of Claim 40, wherein the recess is substantially oval or circular shaped. 

MKE/727967.2 / 26 Express Mail No. ELS 10083837US 

Attorney Docket MTI-3 1608 
MICRON 01-0782 
Inventors: Tan et al. 




43. The die assembly of Claim 40, further comprising an adhesive element disposed withij; 
the recess between the first and second dies. 

44. The die assembly of Claim 43, wherein the adhesive element comprises on^6f a die 
attach adhesive and a tape adhesive. 

45. The die assembly of Claim 40, further comprising: a bonding eleij^nt connecting the 
bond pads of the second die to the terminal pads on the substrate. 



46. The die assembly of Claim 45, being at least partially encapsulated 




47. A semiconductor die package, comprising the die assembly of Claim 1, further 
comprising a second bonding element connecting the hmd pads of the second die to the terminal 
pads on the substrate, and being at least partially encapsulated. 

/ 

48. The package of Claim 47, further com|5jdsing: a plurality of external contacts disposed on 
the second surface of the substrate. 




49. The package of Claim 48, wherein the external contacts comprise a conductive solder, 
conductive epoxy, or conductor-filled^poxy. 



50. The package of Claim 48/ wherein the external contacts are in the form of balls, columns, 
pins, or a combination thereof.^ 

51. A semiconductor ^le package, comprising the die assembly of Claim 1 5, being at least 
partially encapsulated. 
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52. A semiconductor die package, comprising the die assembly of Claim 24, further 
comprising a second bonding element connecting thp bond pads of the third die to the terminal 
pads on the substrate, and being at least partially racapsulated. 

53. A semiconductor die package, compinsing the die assembly of Claim 32, being at least 
partially encapsulated. 

54. A semiconductor die package^^omprising the die assembly of Claim 39, further 
comprising a bonding element connecting the bond pads of the second die to the terminal pads 
on the substrate, and being at leastmartially encapsulated. 



55. A method of fabricating/a semiconductor device, comprising the steps of: 

/ 

providing a substrate, a first die, and a second die; the substrate comprising a first surface 
having terminal pads locatedythereon, and a second surface; the first die comprising a first 
surface having a plurality ojbond pads located thereon, and a second surface; the second die 
comprising a first surface,^a second surface, and a perimeter, the first surface having a plurality 
of bond pads located thereon, and the second surface comprising a recessed edge along the 
perimeter of the die; j 

mounting the first die on the first surface of the substrate; 

connecting the bond pads of the first die to the terminal pads on the substrate with a first 
bonding element; and j 

mounting the second die on the first die with the bond pads on the first die located within 
the recessed edge; the^ recessed edge having a height sufficient for clearance of the first bonding 
element extending from the bond pads of the first die. 



56. The method of Claim 55, further comprising, prior to the mounting steps, the step of 
applying an adhesive element to at least one of the second surface of the first die and the first 
surface of the substrate, and at least one of the first surface of the first die and the second surface 
of the second die. 
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57. The method of Claim 56, wherein the adhes^ element comprises a die-attach adhesive, 
a tape adhesive, or a combination thereof. 

58. The method of Claim 56, wherein th^ adhesive element comprises a die-attach adhesive 
and is applied by one of screen printing, roller applicator, spray, and transfer. 

59. The method of Claim 55, wherein at least one of the substrate, the first die, and the 
second die, are provided in a pre-taped form with an adhesive tape attached thereto. 

60. The method of Claim 55.^ wherein the step of connecting the bond pads of the first die is 
by one of thermosonic bonding, ultrasonic bonding, and tape automated bonding. 

61 . The method of Clain/sS, further comprising: connecting the bond pads of the second die 
to the terminal pads on the substrate with a second bonding element. 

62. The method of Claim 61 , further comprising: the step of encapsulating at least a portion 
of the semiconductor device to form a package. 



63. The method ofiClaim 62, wherein the step of encapsulating is by at least one of 
spin-coating, glob-top, pot molding, and transfer molding. 



64. The method of Claim 62, further comprising: mounting a plurality of external contacts on 



the second surface o 



the substrate. 



65. A method ofj fabricating a semiconductor device, comprising the steps of: 

providing a substrate comprising a first surface having terminal pads located thereon, and 
a second surface; | 

mounting a fiirst die on the first surface of the substrate; the first die comprising a first 
surface having a plurality of bond pads located thereon, and a second surface; 
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connecting the bond pads of the first die to the terminal pads on the substrato with a first 
bonding element; 

providing a second die comprising a first surface having a plurality oTbond pads located 
thereon, a second surface, a perimeter, and a thickness; / 

removing a portion of the thickness from the second surface of the second die along the 
perimeter to form a recessed edge portion; / 

mounting the second die on the first die with the boncLpads on the first die located within 
the recessed edge portion; the recessed edge portion having height sufficient for clearance of 
the first bonding element extending from the bond pads^^ the first die. 

66. The method of Claim 65, wherein the step^f removing the thickness of the second die is 
performed using one of a chemical wet etch, dpy^etch, and laser ablation. 




67. A method of fabricating a semiconductor device, comprising the steps of: 

providing a substrate, a first dp'fand a second die; the substrate comprising a first surface 
having terminal pads located ther^n, and a second surface; the first die comprising a first 
surface, and a second surface comprising a recess formed therein, the recess having a surface; 
and the second die comprising^a first surface having a plurality of bond pads located thereon, and 
a second surface; 

mounting the first die on the substrate; and 

mounting the second die in the recess of the first die with the bond pads exposed. 

/ 

68. The methoc^of Claim 67, wherein the step of mounting the first die is through a flip chip 
attachment. 

69. The rnethod of Claim 67, wherein the step of mounting the second die comprises 
applying ai^dhesive element to at least one of the second surface of the second die and the 
surface ofiahe recess. 
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70. The method of Claim 69, wherein the adhesive element comprises a die-attach adh^ve, 
a tape adhesive, or a combination thereof. 




71 . The method of Claim 67, wherein at least one of the first die and the second die are 
provided in a pre-taped form with an adhesive tape attached to the surface o^e recess, the 
second surface of the second die, or both. 



72. The method of Claim 67, further comprising: connecting th^fbond pads of the second die 
to the terminal pads on the substrate with a bonding element. 

73. The method of Claim 72, wherein the step of connecting the bond pads of the second die 

/ 

is by one of thermosonic bonding, ultrasonic bonding, and tape automated bonding. 





74. The method of Claim 67, further comprising the steps of: 

/ 

providing a third die comprising a first^urface, a second surface, and a perimeter; the 
first surface having a plurality of bond pads located thereon, and the second surface comprising a 
recessed edge portion along the perimeter of the die; and 
g| mounting the third die on the first surface of the second die with the bond pads on the 

^1 second die located within the recesse#edge portion of the third die; the recessed edge portion 
If rl having a height sufficient for clearance of the first bonding element extending from the bond 




pads of the second die. 



75. The method of Claim 72, further comprising: the step of encapsulating at least a portion 
of the semiconductor device to form a package. 



76. The method;;;of Claim 75, further comprising: mounting a plurality of external contacts on 
the second surface of the substrate. 
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77. A method of fabricating a semiconductor device, comprising the steps of: 

providing a substrate comprising a first surface having terminal pads located thereon/" and 
a second surface; 

providing a first die comprising an active surface, a second surface, and a thickness; 

removing a portion of the thickness of the first die from the second surface^to form a 
recess having a surface; 

mounting the active surface of the first die on the first surface of th^substrate through a 
flip chip attachment; and 

mounting a second die in the recess of the first die; the second^ie comprising an active 
surface having a plurality of bond pads located thereon, and a sec5)nd surface disposed on the 
surface of the recess. 



78. The method of Claim 77, wherein the step of removing the thickness of the first die is 
performed using one of a chemical wet etch, dry etch,'^echanical drilling, punching, and laser 
ablation. 



79. The method of Claim 77, fiarther comprising: connecting the bond pads of the second die 
to the terminal pads on the substrate withya bonding element. 



80. The method of Claim 77, further comprising the steps of: 

providing a third die comprising a first surface, a second surface, and a perimeter; the 
first surface having a pluralitv,of bond pads located thereon, and the second surface comprising a 
recessed edge portion along/rthe perimeter of the die; and 

mounting the thini die on the second die with the bond pads on the second die located 

within the recessed edge portion; the recessed edge portion having a height sufficient for 
/ 

clearance of the first/bonding element extending from the bond pads of the second die. 



81 . The metnod of Claim 77, fiirther comprising the steps of: 

providing a third die comprising an active surface having a plurality of bond pads located 
thereon, a second surface, a perimeter, and a thickness; 
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removing a portion of the thickness of the third die from the second surface and along the y 
perimeter to form a recessed edge portion; and X 

mounting the third die on the second die with the bond pads on the second die locajra 
within the recessed edge portion; the recessed edge portion having a height sufficient for 
clearance of the first bonding element extending from the bond pads of the seconcLdie. 



82. A method of fabricating a semiconductor device, comprising the steps of: 



providing a substrate, a first die, a second die, and a third die; the^bstrate comprising a 

first surface having terminal pads located thereon, and a second surfece; the first die comprising 

a first surface, and a second surface comprising a recess having a^urface; the second die 

comprising a first surface having a plurality of bond pads located thereon, and a second surface; 

/ 

the third die comprising a first surface, a second surface, and a perimeter, the first surface having 



a plurality of bond pads located thereon, and the second^surface comprising a recessed edge 
portion along the perimeter of the die; 

mounting the first die on the first surfac^f the substrate; 

mounting the second die in the recessyaf the first die with the bond pads exposed; 

connecting the bond pads of the second die to the terminal pads on the substrate with a 
first bonding element; and ^ 

mounting the third die on the^second die with the bond pads on the second die located 



within the recessed edge portion; the recessed edge portion having a height sufficient for 
clearance of the first bonding client extending from the bond pads of the second die. 



83. The method of Clairn 82, wherein the step of mounting the first die is through a flip chip 
attachment. 



84. The method^of Claim 82, further comprising: connecting the bond pads of the third die to 
the terminal pads^n the substrate with a second bonding element. 



85. The method of Claim 84, further comprising: the step of encapsulating at least a portion 
of the serruconductor device to form a package. 
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86. The method of Claim 85, further comprising: mounting a plurality of external contacts j 
the second surface of the substrate. 

87. A method of fabricating a semiconductor device, comprising the steps of: 
providing a substrate comprising a first surface having terminal pads located thereon, and 

a second surface; 

p,«vidi„g a firs, die comprising a„ active surface, a s^ond surface/ind a thickness; 

removing a portion of the thickness of the first die from the second surface to form a 
recess having a surface; ^ 

mounting the active surface of the first die on the first surface of the substrate; 

mounting a second die in the recess of the first die; the^econd die comprising an active 
surface having a plurality of bond pads located thereon, m^d^ second surface; 

connecting the bond pads of the second die to tJje terminal pads on the substrate with a 
first bonding element; and 

providing a third die comprising an active^urface having a plurality of bond pads located 
thereon, a second surface, a perimeter, and a^Mckness; 

removing a portion of the thickness/of the third die fi^om the second surface and along the 
perimeter to form a recessed edge portion; and 

mounting the third die on the.active surface of the second die with the bond pads on the 

/ 

second die located within the recessed edge portion; the recessed edge portion having a height 
sufficient for clearance of the first bonding element extending from the bond pads of the second 
die. 



88. The method of Claim 87, wherein the steps of removing the thickness of the first die and 
the third die is performed using one of a chemical wet etch, dry etch, mechanical drilling, 
punching, and laser/^lation. 

89. The method of Claim 87, fiirther comprising: connecting the bond pads of the third die to 



the terminal nads on the substrate with a second bonding element. 

/ 
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90. A method of fabricating a semiconductor de^fte, comprising the steps of: 

providing a substrate, a first die, and a seoemd die; the substrate comprising a first surface 
having terminal pads located thereon, and a seccmd surface; the first die comprising a first 
surface having a plurality of bond pads located thereon and an opposing second surface having a 
recess formed therein, the recess having a surface; and the second die comprising a first active 
surface, a second surface, and a perimeter/ 

attaching an adhesive element tcpt least one of the first surface of the substrate, and the 
surface of the recess; jj 

mounting the first die on the ^rst surface of the substrate, with the adhesive element 

disposed within the recess; and fj 

I' 

connecting the bond pads of the first die to the terminal pads on the substrate with a first 
bonding element; and / 

mounting the second die on the first surface of the first die. 

91 . A method of fabricating a semiconductor device, comprising the steps of: 

providing a substrate comprising a first surface having terminal pads located thereon, and 

a second surface; 

providing a first die comprising an active surface, an opposing second surface, and a 
thickness; 

removing a portion of the thickness of the first die from the second surface to form a 
recess having a surface; 



attaching an adhesive element to at least one of the first surface of the substrate, and the 
surface of the recess; 

mounting the first die on the first surface of the substrate, with the adhesive element 
disposed within the recess; and 

connecting the bond pads of the first die to the terminal pads on the substrate with a first 
bonding element; and 

mounting a second die on the active surface of the first die. 
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92. The method of Claim 91, wherein the step ofixemoving the thickness of the first die is 
performed using one of a chemical wet etch, dry ^(ch, mechanical drilling, punching, and laser 
ablation. 

93. The method of Claim 91 , wherein tl^^ adhesive element comprises a die-attach adhesive, 

94. A method of fabricating a senuconductor device, comprising the steps of: 

providing a substrate, a first die, and a second die; the substrate comprising a first surface 

having terminal pads located thereo'n, and a second surface; the first die comprising a first 

/ 

surface having a plurality of bond 'pads located thereon and an opposing second surface having a 
recess formed therein, the recess having a surface; and the second die comprising a first surface, 
a second surface, and a perimeter, the first surface having a plurality of bond pads located 
thereon, and the second surface comprising a recessed edge portion along the perimeter of the 
die; 

attaching an adhesive element to at least one of the first surface of the substrate, and the 
surface of the recess; 

mounting the first dit on the first surface of the substrate, with the adhesive element 
disposed within the recess; and 

connecting the bond pads of the first die to the terminal pads on the substrate with a first 
bonding element; and 

mounting the second die on the first die with the bond pads on the first die located within 
the recessed edge portion; the recessed edge portion having a height sufficient for clearance of 
the first bonding element extending from the bond pads of the first die. 

95. A method of fabricating a semiconductor device, comprising the steps of: 

providing a substrate comprising a first surface having terminal pads located thereon, and 
a second surface; 

providing a first die comprising an active surface, an opposing second surface, and a 
thickness; V 
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removing a portion of the thickness of the first dj/p from the second surface to form a 
recess having a surface; 

attaching an adhesive element to at least on^ of the first surface of the substrate, and the 
surface of the recess; 

mounting the first die on the first surface of the substrate, with the adhesive element 
disposed within the recess; and y/^ 

connecting the bond pads of the fir^t die to the terminal pads on the substrate with a first 
bonding element; and ^j' 

providing a second die comprising an active surface having a plurality of bond pads 

located thereon, a second surface, a perimeter, and a thickness; 

/ 

removing a portion of the thickness of the second die from the second surface and along 
the perimeter to form a recessed edge portion; and 

mounting the second die on the first die with the bond pads on the first die located within 
the recessed edge portion; the recessed edge portion having a height sufficient for clearance of 
the first bonding element extending from the bond pads of the first die. 

/ 

96. The method of Claim S(5, wherein each of the steps of forming the recess in the first die 

I 

and forming the recessed edge portion on the second die, comprises one of a chemical wet etch, 
dry etch, and laser ablation, j 

97. The method of Claim 95, further comprising: connecting the bond pads of the second die 

I 

to the terminal pads on the substrate with a second bonding element. 



98, The method of Claim 97, fiirther comprising: the step of encapsulating at least a portion 

I 

of the semiconductor device to form a package. 

99. A method of fabricating a semiconductor device, comprising the steps of: 

providing a substrate,|a first die, and a second die; the substrate comprising a first surface 
having terminal pads located thereon, and a second surface; the first die comprising an active 
surface, and a second surface; \he second die comprising an active surface having a plurality of 

MKE/727967.2 37 Express Mail No. EL810083837US 

Attorney Docket MTI-31608 
MICRON 01-0782 
Inventors: Tan et al. 




bond pads located thereon, and a second surface having e^cQSS formed therein, the recess 
having a surface; 

mounting the first die on the first surface ofdie substrate; and 

mounting the second die on the first die ^ynereby the first die is at least partially received 
within the recess of the second die. 

100. The method of Claim 99, wherein tfie step of mounting the second die comprises 
applying an adhesive element to at least yne of the first surface of the first die, and the surface of 
the recess of the second die. 

101. The method of Claim 99, wherein the step of mounting the first die is through a flip chip 
attachment. 

102. The method of Claim 99,^urther comprising: connecting the bond pads of the second die 
to the terminal pads on the substrate with a bonding element. 



103. The method of Claim j02, further comprising: the step of encapsulating at least a portion 
of the semiconductor device to form a package. 



104. A method of fabricating a semiconductor device, comprising the steps of: 

providing a substrate comprising a first surface having terminal pads located thereon, and 
a second surface; I 

mounting a first dielon the first surface of the substrate, the first die comprising an active 
surface and an opposing second surface; 

providing a second [die comprising an active surface, an opposing second surface, and a 



thickness; 

removing a portion 
recess having a surface; 

mounting the secom 



of the thickness of the second die from the second surface to form a 



0D( 



die on the first die whereby the first die is at least partially received 



within the recess of the second die 
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• 



105. The method of Claim 104, wherein the step of mounting the first die is through a flj^p chip 
attachment. p 



106. The method of Claim 104, further comprising: connecting the. 
die to the terminal pads on the substrate with a bonding element. 



107. The method of Claim 104, further comprising, prior to moimfing the second die, attaching 
an adhesive element to at least one of the surface of the recess, and the surface of the first die. 

1 08. The method of Claim 1 04, wherein the step of removing the thickness of the second die 
comprises one of a chemical wet etch, dry etch, mechanical drilling, punching, and laser 
ablation. 






109. A method of fabricating a semiconductor device, comprising the steps of: 

providing a substrate comprising^a^rst surface having terminal pads located thereon, and 
a second surface; 

providing a first die comprisfng an active surface and an opposing second surface; 

mounting the active surfece of the first die on the first surface of the substrate through a 
flip chip attachment; ^ 

providing a second/^die comprising an active surface, an opposing second suiface, and a 
thickness; 

removing a portion of the thickness of the second die from the second surface to form a 
recess having a surface; 

/ 

attaching ^an adhesive element to at least one of the surface of the recess, and the second 

7 

surface of the first die; and 
/ 

mounting the second die on the first die whereby the first die is at least partially received 
within the recess of the second die. 
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1 1 0. The method of Claim 1 09^^ftirther comprising: comiecting the bond pads of the second 
die to the teraiinal pads on Ae^ubstrate with a bonding element. 



111. The met^d^of Claim 1 10, further comprising: the step of encapsulating at least a portion 
of the semiconductor device to form a package. 




m 
m 
m 
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